DOCUMENT RESUME 



ED 244 102 



CE 038 933 



TITLE 

INSTiTUTidN 



Dlv. 
Los 



PUB DATE 
NOTE 



AVAILABLE FROM 

PUB TYPE^ , 

EDRS_ PRICE ^ 
DESCRIPTORS 



IDENTIFIERS 



Learning to Verbaiiy & Visually Communicate the 
Electronics Way. . . 

Calif ornia State Dept. of Education, Sacramento, 
of Vocational Education. ; California State Univ. 
Angeles. Dept. of Industrial Studies. 
[83] _ 

50pi; For related documents, see CE 038 922-932. 
Developed by the Educationally Disadvantaged 
Coirahittee, Industrial Education InService Project. 
VOICE, California Dept. of Education, 721 Capitol 

Mall, Sacramento, CA 9:5814 i ^ 

Guides - Claissfoom Us^ - Guides (For Teachers) (052) 

MF01/PCD2 Plus Postage. 

Basic Skills; Behavioral Objectives; Check tists; 
^Communication Skills; ^Educatiphally Disadvantaged; 
Electronic Equipment; ^Electronics j Equipment. 
Utilization; Field. Tests; Hand Tools; Industrial 
Arts; Instructional Materials;^ Learning Activities; 
Listening Skills; Secondary Education; Shop 
Curriculum; Skill Development; *Trade ahd_ Industrial 
Education; ^Verbal Communication; Visual Learning; 
*Visual Literacy; Vocabulary Development 
Troubleshooting 



ABSTRACT ______ 

This; curriculum guide, one ot iJS^ volumes written for 
field test use with educationally disadvantaged^industriai education 
students heeding additional instruction in t^e basic skill areas, 
deals with helping students develop basic verbal and visual 
communication skills while studying electronics. Addressed in the 
individual units of the guide are the following topics: hand tool 
idetitif icatioii^ cbnunon electronics hand t661s> visual 
troubleshooting^ calibration^ technical vbcabulary> machine, 
operations, and repair orders. Each iiiiit cbiitaihs some or all of the 
following: a discussion of the major concepts of the technique being 
covered, instructions to the teacher concerning the use of the given 
technique, suggesited related activities, student instructions > a 
student assignment, supplemental activities>:-and o^^ more 
worksheets. A basic skills checklist and a basic skills verification 
form are also provided to assist teachers in identifying tjiose 
students who require additional help with basic skills. (MN) 



*************** *^*****!fl;***9ir************* 

* Reproductions supplied by EDRS are the best that can be made * 

* . from the original document. \^ * 
*********************************************************************** 



EKLC 



"Learning to Ve rbally & Visually GoMMuNieATE the ELEetReNics Way" 





J^. DEPARTMENT OF EDUCATION 

\tibNAL rNSTITUTE OF EDUCATION , 
iCATJdNAL RESOURCES INFORMATION 
^ * CENTER (ERICi 
his document has Been reproduced as 

Iceived from the person or 6rgahi7atibn - . ; * 

riginating it^ _ ; ^ __ . ' ' 

iriuo'^.n^ua^'; '° The Educat i onally D i sadvaw|aged Comm i ttee 



DBVELdPED BY 



"PERMISSION TQ BEPHODUCE THIS ■( 
MATERIAL HAS BEEN GRANTED BY , 




Dints of view or opinions stated in this docCb 
ent do not necessarily represent oHicial Nl^. 
Ssition or policy. 



Industrial Education InService Project 

" in bodperatibn with 

The Califbriiia State Departmeht b£ iducatidn 

Office of Vbeatibnal Edu^^ 

Field Operations Sfectlbn ^ 
■ ' Industrial Education Unit 



Caiifbiniia State University - tbs Angeles 
Industrial Studies Department : ; 



tdjtHE EDUCATIONAC RESQDBCES \ 
INFORMATION CENTER (ERIC)." i 



ERIC 



AGKNdWLEB GEMENTS 



EDUCATIONALLY DISADVANT AGED CeM MTTlEE 



P/iiiiam ^Mtrribre/ Chairman, Industrial Education Teacher {Auto Mechanics) , 
^ Schurr High School, Mohtebello USD, Montebello, California 

William Gray, Industrial Educati^oh Teacher (Woods), Schurr High School, 
Mohtebello USD, Mohtebello, California 

Gdrddh Hart, Industrial Educatiqh Teacher {Electrqnics) , Agoura High School, 
Las Virgehes USD, Agoura, Califdrhia 

Eldon Barkley, Industrial Educatiqh Teacher (Metals), Mohtebello High School, 
Mohtebello USD, Mohtebello, Califdrhia 

Gilbert Brice, Industrial Educatiqh Teacher' ?(V^^ School, 
Mohtebello U.>D, Mohtebello, Califdrhia / 

Robert Crouch, Media Specialist, Schurr High Schddl , Mdhtebelld USD, Montebello, 
* California 

Carroll Green , Industrial Educatiqh Teacher (Electrdhics) , Schurr High School,, 
Mdhtebelld USD, Mohtebello, Califdrhia 

Lee Haeberleih, Industrial Educatidh Teacher {Auto Mechandcs), Mountain view 
High School, El Monte Union Schddl District, El Monte, California 

Lawrence Jones , IndustriMi Educatidh Teacher {Retired) (Drafting), Schurr High 
Schddl, Mdhtebelld USD, Mdhtebelld, Calif drnia ^ 

Malcolm Lincdlh, Math Specialist; Schurr High School, Montebello USD, Mohiebello 
Califdrhia 

Dean Ohkeh, Industrial Education Teacher (Machine Shop) , Bell Gardens High 
School , Mohtebello USD, Bel X: Gardens, California - 

Lawrence Patten , Industrial Education Teacher (Electronics) Lakewbbd High 
School, Long Beach USD , Lakewood , California 

Darlyne Rice, Reading Resdijrce Specialist, Schurr High School, Montebello USD, 
Montebello, California 

Jacob Torosian, Industrial Education Teacher (Metals), Schurr High School, 
Abntetelio USD, Montebello, Ca±ifornia_ 

Rudg Vandehburgh, Industrial Education Teacher (Woods) , Bell Gardens High 
Schodl, M^dhtebelld USD, Bell Gardens, California 



AGKN0WLEDGEMENTS 



STATEWIDE STEERING COMMITTEE 

William Whitmpre , Chairman , Industrial Education Teacher (Auto Mechanics), „ 
Schurr High School, Moritebello USD, Mohtebello, California 

Keith Bush, Industrial Bducatidn Coordinator , East Side Union High School 

Disttich, San Jose/ California 

J ' ■ ' ■ ' ■ 

Howard Decker, Professor of _Industrial Studies, California State University ^. 
San Jose, San Jose, California 

'William Gray, Industrial ^Education Teach^ (Woods) , Schurr High School, 
Mohtebellp USD,- Mpntebello, California 

Clarence Marks, Electronics Cohsultaht , Los Angeles USD, Los Angeles, Califortii 

Gilbert Mohtaho, Basic Skills Teacher, Mohtebello USD, Moritebello, California 

Richard Phelari, Dire<s;tor of Secondary Instruction, Mohtebello USD, Mohtebello , . 
California 

Joan Whitmore, Basic Skills Consultant , Alhambra, Califorhia 



CONSULTANTS TO THE COMMITTEE 

~ — ~ . ■ ai 

Chris Almeida, Ihdustrial Educatiqh Cohsultaht , Califorhia State Department 
of Education, Sacramento, California. _ 



Keith Gummere, Coordi^^^^ of the Industrial Education InService Project, 
/California State Uhiversity - Los Angeles, Los Angeles, California _ 



PROJECT MONITOR 



^ James T.- Allison, Program Manager, Ihdustrial , Health, and Apprehticeship 
Education, Califorjiia State Department of Education, Sacramento, 
California , ' 



\ 



4 



Table of CoNTENts 



iNTReDUCTiDN . . . . ... .11. i : ; . . . . . . .PAGE 1_ 

BASie SKItLS eHEGKtlST . ; ; ; ; : ; : : ; ; : . . . PAGES 2 & 3 

f. ~ 

BASie SKItBS VERIFieATION FORM ........... PAGE 4 



iNSTRUeTIONAt TeGHNIQUES 



HAND TOOL IDENTIFICATION . \ -^^ieSirbnlcs 

■ Verbal/visual 1 

COmON ELECTRONIC HAND TOOL WORKSHEET . . . . . . . Electronics 

Verbal/Visual 2 

COMMbN ELECTRONIC HAND TOOL PRESENTATION . . . .. . . Electronics 

■ Verbaiyvisual 3 

VISUAL TROUBLE- SHOOTING. . . ....... . . ... . Electronics 

- • Veib^al /Visual A 

■ VACUUM TUBE VOLTMETER (VTVM) CALIBRATION . . . .J . . Electroni.cs . 
j - ; ' Verbal/V±s\Xal 5 

MASTERY OF THE TECHNICAL GLOSSARY. ; . . . . . . . . Electronics 

— ^ Verbal/Visual 6 

DEMONSTRAflNG MAeHINE OPERATiONS , TO THE iNSTRUeTO Electronics 

Verbal/Visual 7 

REPAIR ORDER . . ; . . . . : ; . V . . . ... . . . Eiectronics 

Verbal/Visual 8 



ERIC 



INTRODUCTION 



these 7.nsixQciiona± iechndq'Qes were developed for those ^ 
industrial education siudenis who demohsiraie a need for addiiioiiai 
insir action iri the areas of reading , writing , mathf verbal and 
visual communication , they were written by industrial education, 
teachers with a particular emphas is upon teaching a basic skill 

-^^ sa5ject areas of auto, woods, 

metals, electronics, and drafting. 



Each of these instructional techniques were written using 
the same format and with guidancf^ from an expert in the areas 
of reading, writing, math, verbal and visual communicatibn.m 



In order to help^gou identify those students who require 
additional help with the basic skills, a simple easy-to-use 
BASIC SklLTjS CHECkZTSt is provided with each subject area module,. 
This Basic Skills Checklist will enable you as the Industrial 
Education teacher to better identify iiiose students in your classes 
who requi re additional help in the basic skills. 



Additionally , a BASIC SKILLS VEniFICAtlOtf FOntI is provided 
which will enable you to ask your school's reading resource 
teacher, Basic skills teacher, math resource teacher. Hart, Bill 
Conferencing teacher, or grade counselors, to verify your 
idehiificaiion and provide you with help in the instruction, of 
the basic skills. 



You may wish to use these iechniques ^s insiruciibn for your 
entire class, or as a take-home, pa rent-ihvolvement assignment. 
They may dlsb be used in your schbol ' s reading or math lab bir in 
conjuncti'7n with your schbbl's basic skills ihsiruciibhal programs. 



These ihstructibhal techniques are successful because your 
studehts are able to relate^ reading, writing, math, verbal and 
visual cdmmuhicatibh to their own industrial educatibn classes. 
When ybur student s succeed , they feel gbbd about themselves, 
good about their schools, and good about their future. 
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Name 



CjONFIDENTIAL Grade ; C lass 

^ bate •. 
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BASTC SKXLZS CHECKLIST (ELECTRONICS) 

The following is a list of the basic skills (reading , writing , math , verbal and 
visual communication) that the student should demohstrate an ability in for the 
purpose of employmeht or advanced training in the electronics trades. 

1.0 Verbal— C^rmimi^^i^]^ : The student needs additional instruction in verbal com- 
munication if any of the items Jbeidv are checked NO : 

1.1 Yes _^ The student understands verbal directions or information given by 

the teacher. 

> . ■ • ■ _ _ L _ ' ' ■ ^ ^ 

ffo Example : The teacher informs the student that electrical power 

must be turned off when making ^l^^trical connections . Does the 
student follow verbal instructions as required? Does the stud- 
eni follow safety rules as required? Does the student turn the 
power switch to "off"? 

1.2 Yes — '— The student asks questions about: instructions or information not 

understood. ' ^ 

Example :\ Did the student ask guestidhs ajbout, the qperatJon an 
dscilloscope if it appeirs that the verbal instructions were not 
. ' clearjy ^hderstddd? 

1,S Yes The student is able_to apply information and directions heard to 

;rr» work situatiohs. ~" .' 

1^4 Yes- The student is able io^verbally aommunicate with the teacher and 

other siudenis. 

No Example : Is the student able to convey instructions or information 

on how to etch printed circuit boards? 

2. 0 Writing : The student' heeds additional instruction •^in writing if any of the items 
below are checked NO^: 

2.1 Yes The student is able to summarize and write a customer work order. 

No Example : ^ customer complains of "no picture and no sound" oh a 

television receiver^ is the student able to convey this- pro bl em : 
and suggest corrective procedures in writing on the customer work 
order? 

- ' — , 

2:2 Yes The siudeni is able to communicate in writing ihstructidhs fdr a 

job to be performed . 

No Example : Is the student able to write a siep-by-siep procedure for 

measurinGt resistance using a volt-ohmeter? 

" •» 

2.3 Yes _^ The student is able to write a report oh the operational function 
' of an electronic compdheht— or project \ , 

_^ Example : Is'jthe student able to describe, in. writing, how a 

fullwave bridge rectifier power supply works? 

The student needs additional insiruciioh in reading if any of the items : 
be loyr are' checked NOj - r? . 

3.1 Yes' The student is able to read and understand job related m'aierialk. 

nB Example : Is the student able to read and understahd reference 



No 



manuals, safety rules and regulations, specif icatidhs, etc? 

...... :'i ... . . . . ; ■ 

3:2 Yes The. student is able to 'follow step-by-step procedures on an 

^ instruction or jn h ^h&^t: 

No Exatnple : ih'- cohstructihef electronic projects , the ^student fails , 

to follow the assembly ihstructiohs . 

3i3 Yes The student is'able to read and understand! current state of the ■ 

art developments from periodicals and newspapers. 

No Example : The student is requested to read ah article' from the 

magazine POPULAR ELECTROfJICS. Is the student able to relate 
both general and specific details from the article? 

Math: The student needs additional insiruciion in math if any of the items 
below are checked NO : 



4.1 Yes The student is able to perform simple arithmetical operations 

i.e., addition, subtractdon, multiplicatioh and division of - 
whole numbers , decimals and fractions . 

No Exampl e : Is the student ^ble to make simple coniputatidns that 

are common to electronics; total yoltage drop in a series circuit 

4.2 Yes: The student is able to convert exponents to fractional 

equivalents and metric units. - . ; . : • 

No Example' : Is the student able to understand common conversion 

units, i.e:, 10"^= Milli^ 1/1000 ? 

4.3 Yes The student is able to compute formulae wnich re<^uires the use 

of decimals, squared numbers, multiplicaiion and division.^ 

No ■ Exam ple : Is the student able to apply mathematical conceipts to 

coitmoh electronics formulae, i.e.. Ohm's Law and Kirchoff's Law. 

4\4 Yes The student is able to cpmpute percentages and ratios. 

---^ Example : lis the student able to make- simple mathematical 
computations applied to common electronics concepts? i.e.. 
percentage of tolerance for resistors . 

~4\.5 Yes The student is able to read a ruler and make lihfsar measurements.- 

gyampie ; Is the student able to transfer dimensions from a scaled 
drawing to an actual chassis? ' - . 

4.6 Tes — The student is. able to compute hourly rate, multiplied by the 
number of hours worked to determine the weekly ia ke- home pay ., 

No Exampl e : A first-year apprentice ' electrician earns. 40% of the 

journeyman eiectrician hourly rate of $14.60.. The apprentice 
works a typical 40-hour week, 10% of the pay is withheld for 
union dues and fringe benefits , 22% is withheld for state and . 
federal income tax. What is the apprentice's net weekly pay? 



Visual COmnunxcation : The student ^.Meeds. additional instruction in visual 
communication if the item below is checked NO: / : 



5^1 Yes The student can communicate to self and others with simple 

sketches or drawings. 

dfo Example : Xs the student able to draw or sketch an item they 

wish to construct? 



Ijdentification Made By: ^ _J Date 
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BASIC SKILLS VERIFICAflO^ FORM 



Student ■_ M arc Female Grade Level_ 

Teacher ■ . - Class . Date- 



\ 



The Basic Skiirs Check Lis t^ tattached) for the above student Indicates a need^f'or 
instrLzctionaI*"^ss;i-sfeance in the basic skills (reading, writing, math, verbal' or 
visual communicai^ion) I The following verification and recommendations are maide:^ 

Lacks Reading Skills Lacks Verbal Commuhicatidh Skills 



r 



Lacks Writing Skills L acks Visual Communication Skills 



Lacks Mathematical Skills 

. METHOD USED FOR VERIFICATION 



Recent Test Scores : 

' Test^ / Score ' iJatie 



Otter Veri fi ca fci dh-^MBtr hods ': 



RECOMMENDA TIONS 
The following instructional assistance is recommended: 



Verification S 'Recomipendations Made By: 



title: 



Date: 



FOLLOW VP T 

Action Taken: . 

Results:^ , Qualified for advanced traini:i\g 



Qualified for empToymeht in the trade 



Other- - 



Certified by: 



Date: 



Teacher 
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Tool iDENTrFicATioN 



(Visual Cdinmunicatibn) 



Electronics Verbal /Visual 1 
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HAND TOOL IDENTIFICATION 
Teacher FIaterials: 



1. Concepts of Technique: 

a. What SKILL will this technique teach ■ 



ERIC 



his technique will teach the skill of VISUAL CpilMUIJlCATION 

b. What student lea^Tiing probleTn(s) prompted the development 
of this technique? 



The student very often has trouble remembering the names 
of tfie various han^ tools stored in the tool locker. This 
prob lem may be caus ed by (1) the _lar^e number of tools the 
student is exposed to_in a very short period of time and/ 
or, (^\) tfie^tooi's name is forgotten befoi^e the student 
uses the particular tool. 



2. Teacher INSTRUCTIONS for the use of this technique: 

a. Label all the tools in the tool locker using a plastic 
engraver, tape-writer ^ or some other means. 

b. Develop an overhead transparency listing the names of 
the tools . ^ 



c. Develop a '^student ribtesheet with the items listing the 
pertinent information required. Example: Tool name^ 
basic tool information and a sketch of the tool. 

d. Display the name of the tool on the overhead. Use one 
transparency per tool. ^ 

e. Show the tool to the class explaining the basic infor- 
mation about the tool which the student will be expected 
to learn. Taking notes on the presentatioti will aid 
their retention. j 

f . Issua'_ the worksheet "Hand Tool Identification" . , Allow 
the students to use their notes frora^the previous 
lecture (s) on hand tool identification. 



'HAND TOOL IDENTIFIGATIGN 



SysGESTEB Relateb Agtivities: 



a. Hake flashcards with a picture of the tool oh one siSe 
and its name bh the reverse side. 

b. Gl-ve a fbllbw-up test after the students have had time 
to use the tools. 

c. Place tbdls in a big. bbx (mihimuih: * bne^_tbol for each' 
student in cl^ss) . Have students cbme_ fbrward, one at 
a time, *and draw a tool. Identify tbbl br play "Tool 
Bingd'^ ^ . 



HAND TOOL IDENTIFIGATION 

- o . . 



Student Mater lAbs; • 



1. Student INSTRUCTIONS ; 

a. Copy the name of the tcoi in your class notes from the 
overhead slide-. Check your spelling. " 

_ _ <9 \ _ _ _____ _ _ _ * _ 

b. Write down the basic information about the tool as ex- 
plained by the instructor. 

c. Sketch a simple outline of the tool to help jog your 
memory at a later date . - , 

d. Complete the two page worksheet ''Hand Tqol^ 
Remember. to use your notebook as a reference. 



2. Student ASSIGNMENT ; 

" ~~Your" assignment is found on STUDENT PA6ES 2 AND B. 

I . 

1 . ■ ; 



_ ^' _ _ _ ^ 

3. Extra TH^NGs THAT^yjDti Can Do: 



a. Use outdated catalogs to make additional tool identifica- 
tion flashcards. iT? 

_ _ . i 

c. E_ach_ time you use a tiK)l check its name and spelling on 
the label in the tciql locker. p - . 

,■■■'„ . i 



"Student Page 1 |^ 



1.3. 
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HAND TOOL IDENTIFICATION 




Student Page 2 
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HAND TOOL IDENTIFICATION 
Worksheet 2 ■ ■ Name 



$HOP# D ate 




STueENT Page 3 



1& 



Cmmn EbEeTRONie Hand Teob Wqrksheet 



(Visual . Cbininxanicatibri) 



Electrdhics Verbal /Visual 2 
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CWON^gLEGTRQNIG HAN D TOOL WORKSHEET 



Teacher MateriMI: 



li CoNGEPTs.oF Technique: . 



a. What SKILL will this technique teach? : , 

This technique will teach the-'^ill of VISUAL COtMUNI CATION. 



b. What student learning probleTn(s) prompted the development 
of this technique? • 

The student needs practice in sketching in orde^to advance 
to more difficult tasks such as: pictorials, symbols ^ 
schematics and layouts required in electronics. 

This exercise will also aid the student's clerical skills 
in note taking. 



Teacher INSTRUCTIONS for 'the use of this tecHniqUe: 



a. Place the actual tool on the overhead to. allow the student 
to see its general shape. 

b. Explain the heed to know these ^-qdnmidri hand tools and the 
importance of each in its everyday use. 

Allow the student time to read about these tools in the 
text arid/or lab manual^ "if available. 

d. Have the 'students go tO; the lab^ pick up the tool * atid' 
work with it at their bench" while completing this worksheet. 

e. issue ths Cdinmdn Electrdnic Hand Tddls wdrksheet. Read the 
intrdductidri to your students.. 



SUG6ESTES R EbATES AcTIVlflESi 



Encdurage the students to do the san^ with some of the tools 
stored in the tool locker which are not as common but important 
iri the electronics field. 



COmON ELECTRQNIG HAND TOOL WORKS HEET 



STujseirr-RAT E R I A t s : 



1. Student INSTRUCTIONS ; ' 

a. Take notes on the "Common Electronic Hand Tool" presenta- 
tion. 

b. Complete the worksheet on "Cdinmon Electronic Hand Tools". 
Take your time and sketch the tod 1 as neatly as possible. 
Try and list at least 2 examples for each tool in the 

J ' "Us.e" and "Safety" coltimns . 



STUDENT ASSIGNMENT; 



I Your assignment is foimd on STUDENT PaGES; 2 - 



Extra Things That You Can Do: 



Sketch and identify other tools vAiich may not be used everyday 
but are needed in the electronics fabrication field. 



Student Page 1 



ts 



GOmON ELE CTRON iC HAND TOOLS 



Worksheet ' -: . Name ' 

\ ' ' * Shop Date 

Durihg_thi past -few .days, you have been exposed to many hand tools. 
Some of these tools may be used in more than one work area. One 
example is the ball peeh hatmner. This tool is usually associated 
with metcils. However , the tools listed below were designed mainly 
for electronics. You will use most of them each and every day when 
cons true tin;3; a project. _ ' 

in this exercise you will draw a sketch of some of the basic hartoL 
tools ^ write a simple statement, about the tool's use, and list ar^ . " 
safety, precautions to observe when using the; tool. To help in your 
wbrk^ borrow- the tool from the tool locker while you are completing 
this exercise. , ' • . ' 

When you have completed this worksheet you may volunteer to describe 
one of the following seven tools to the class. You will be expected 
to:- (1) explain the tools use; (2) describe any safety precautions. 



ity: 

Never hit two' 
hammers toge- 
ther . 

Keep fingers 
away from the 
hitting, area . 

Check to • see 
that the han- 
dle is on 
tightly. 




■1 , biagoruil -Gutting 
Pliers- 



Use: 



Safety: 



h 



Student* Page' 2 
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2.3 



COMN ELECTRONIC HAND TOOLS 



WdkkSHEEt 



$Hbp# Date- 



Long-Nose Pliers 



Use: 



Safety; 
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mm ELEGTROfiliG H'AND TOOLS 



Worksheet 




.2.5 




Common Electronic Hand Tool Presentation 



(Verbal Cbinrnunicatioh) 




GdWdN ELECTRO NIC HAND TOOL PRESENTATION 



Teacher Materials: ^ " . . ' » . ^ 

i. CeNeE PTS OF Technique ; • 

a. . VJhat SKltE will this technique teaih?.; " : 

This technique, will teach the skill of VERBAL' COMMUNICATION 

b. What student learning probleTn(s) prompted the develdpinent 
of this ^technique? 

Many, students have difficulty standing before the ciass_ 
•ihd talking. This will be an opportunity to speak in • 
front of their peers. 



2. Teach_er INSTRUCTIONS for the use of this technique: 



a. Have each student show the class a tool and explain how 
' the tool is used and the safety precautions (depending 

on this references available , , the ins tructbr may be tHe 
only source for this information). 

b. Allow. the student to present the tool, in thB order in 
which it appears on the worksheet. This takes the guess, 
out of whether they are first, second, etc\ 

c. Encourage the presentor to ask the class if there are 
other uses of the tool which . he/she did not cover. 

d. Encourage the presenter to ask for additional safety pre-, 
cautions not already suggested. * / . . 



3. Suggested Related, Activities: / 

■ Expand this .technique to simple test-^equipihent^ job oppor- 
tunities, new products from newspapers and magazines^ and 
don't overlook a project the student Lhas jus t icon^le ted . 



mmn elect wig hand tqql pre sentatiqn 



Student Mate rials: , . ^ . 

1. Student INSTRUCTIDNS : - . 

a. Correct any mistakes _you had on the Sbminon Electronic 
Hand Tool worksheet for the tool you wish to present. 

b. Refer to your text arid/ or lab manual to determine how 
the too.l is used.. In some cases you may iteed to seek 
the aid of the lab_ assistant., an advanced student, or 

— the instructor iri locating this information; 

c. Select the day you wish to preserit the tool and sign 
up on the class calendar. 

d. Present the tool to the class . Ask the class for ' 
additional ideas oti" its usage arid safety precautions. 



2. Student ASSIGNMENT::- 

J ; ' j ■ ■ _ 

Present one of the_^s even cdmnion electronic hand tools, to 
the ciass^ Explain how the tool is used and its safety 
precautions. 



3. Extra Things That fou Can Do: 

Preserit to th.e class, a prbjeet.you have just finished, an 
anti.que tool belonging to a relative or a new product/idea 
yqu have just read about. . 



Student '"PAG-E-i" 



./ 

/ 



ViSyAt TRSblBtE-SH00TiNS 



(Vis ua tt_Coinmun i c a t i on ) 
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mmi TR QyBLE^$H99TIN6 



Teacher MATERiAts: 



1. Concepts of Technique: 



ai What SKILL will this technique— teach? 

This technique will teach the skill of VISUAL eOMMUNICAllbN 



What student learning problem (s) prompted the development 
of this technique? • ' 

Many students have difficulty comparincr a; schematic 
diagram to a pictorial. This exercise Will give them 
pr act ice do ing so . " ' ; - 

' ■ - . . ■ " , ^ 

2. Teacher INSTRUCTIONS for the use gf this TEeRNiQUE: 



a. Select a project frec3uently built in your lab.. 

b. Draw a schematic of this project. The scfiemattc should 
not contain any errors. (See exataple oh STUDENT PaGE 2)- 

c. Draw a suggested printed circuit board layou/t of the 
same projects . _ 

d. 'Now mak^ a few changes oh the; printed circuit bdard^ such 

as : ^ ; 

1. Place a polar cdmpo hen t in- backwards. _* 

2. Exchange two identical cbrnpdhehts with' different 
values. 1 V r 

3. Indicate ah incorrect value on a component. 

4. Leave out a_cphhectibh. ,Sr 

5. Etc. (iJgE" APTTIHPJX^ia: .^' . . ^ — . • . 

■ _ [ : C'l^ . ■ /: • . , 

e. If this is the students first attempt^ do not make the 
exercise tod difficult*.* 

. - • ■ - V - . -- - - ■ 

f. Distribute ONLY the visual trduble-rshdoting schematic. 

g. Discuss the schematic arid answer ^^^ny questions the _ 

. students may have before issuing 'the trouble-shooting, 
pictorial. ; . 



VisyAL tRGUBI-E-SHQQTiNG 



h. Issue the trouble-Shooting pictorial and allow 

students the remainder of the class period to "trouble- 
shoot" the projec't* * . 



SussESTEB Related Activities: ' 



Progress to trouble-shooting live proj^ts^_^f the student 
shows an interest and an aptitude, try steering them toward 
_V;^LGA competition. *^ ( 



VISUAL TRQUBLE-SH00TIN8 



Stu dent Materials; : . , 

1. Student INSTRUGTIONSs 

a. Study/ the scheuiatic titled. VISUAL, TR0UBLE-SH00fIN6. 
Ask_ questions concerning the . S3rTSbQ Is , values, part 
numbers i etc. which yoti do not understand. _ . 

b. Trouble^shobt the strobe light shown on STUDENT PA6E 3 
-_b^_locating the error^^ pictorial using the 

schematic as a reference source. ^ 

c. REMEMBER: The schematic is correct . All of the errors 
are , on the printed circuit board which is the pictorial 



2k Student ASSIGNNENT: 



Your assignment is found on STUDENT PaGES 2 AND 5i 



3. "Extra Things That Yeu Gan B e; 

If this type- of exercise interests you, see your. instructor 
for -a live pr^bjeet^tcJ trouble-shoot. _ 

Tbte ihstruetbr can also suggest various con^etitions you 
may be interested in, pursuing. 
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WORKSHEET (SeHEMATie) 
VISUAL TRGUBtE-SHQOTING 



A classmate has just assembled a strobe light and is concerned 
that something may be wrongs such as a misplaced component, etc. 
You are asked to check oyer the project to see i^you can. find 
any errors. Refer to the schematic below as a -^point of reference 




■ WORKSHEET (PIGT0RIAL) 
VISUAL TROUBLE-SHOOTING 




List below the faults you discover while visually t:rbuble-r..shbbfc-!ng 
the circuit assembly pictured above. • 

1. . - . . • , : 

2. ■ ■ ■ ' ■ ' ^ ■ 

3. ^ ■ ' ^ ' . . ■ "" . ■ 

: "'4. ^ ' '_ . . ' 

6; .... ' ■ ■ -'. ' : ■ 

7' — ■ - - -'— ' ■' 
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■ Vacuum Tube Voltmeter (VTVFi) GAbiBRAT ieN 

(Visual CbtnihUhicatibn) 
ISlBatronics Verbal/Visual 5 - ' 
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VACUUM TUBE VQLTIiEtER " (VTVM) GALIBRATIQN 



jEAeHER FiATERIALS; 



1. Concepts of Technique: 



a. VJhat SKILL will this technique teach? 

This skill will teach the technique of VISUAL COMMUNICATION 

b. What student learning problem(s) prompted the development 
of this technique? , 

Some studentshaye difficulty visually a, drawing 

with the actiial item.. In addition^ they may have a problem 
visually following a sequence of steps required to set up - 
test equipment properly.. ' 



2. Teacher INSTRUCTIONS for the use of this technique: 



a. Develop an overhead transparency of _the VTVM' s face with 
the various eoritrols. _Allow space ■ for the student to 
Write in the natne(s) pf the controls. See Appendix 1- 

b. Develop an Information Handout Sheet frbia, the. same drawing 
used to produce the transparency^ Give "rthis handout sheet 
to your stucierits. 

, c. Place the names of the controls and dtjrier necessary 
tertniridldgy dri the chalkbdard in alphatietical order. 
See Appendix 2. . 

d. Explain to the class the need for the proper calibration 
of the meter. 

e. Indicate the location of the controls and $ ay" thpir names 
more than one time' to allow the student to locate the 
term on the chalkboard and then write it on his/her hand- 

:'- out Sheet. ' . 



VACU UM TUBE V9LT F1ETER (VTVI^) CALIBRATION 



Repeat the calibration steps^_ This time actual ly ^ 
calibrate the meter as you are repeating the eali- _' 
bration procedure This allows the student to check 
his/her notes and actually see the procedure step by V ' 
step-. '■. . 

. ^ ■ 

Allow the students to proceed to the lab and duplicate 
the calibration demons tratibn. Have the. students work 
in Dairs to helpeach -other thia time. Emphasize the 
use' of their notebooks to see if the procedure-is 
written cprrect-ly. 



Sugges ted Related Activities : ; 

a. Followrup with a perfbrihanbe quiz afteir allowing the 
students to work with the meters a few days . 

b. Encourage ybuir students to enter the VICA Skills 
Qlympics to further enhance their skills. 



VACUUPl TUBE VOLUMETER (VTVM) CALIBRATION 



StudENt Materials: 



1. Stu dent INSTRUCTIO NS 

The names of the controls and switches are listed on 
th'H'-chalkboiard in alphabetical or^er. Write the 
name of the qorrect term' in the blank on thi^v^^ksheei- 
when explained by the instructor. , 

Your text/ lab. manual does not ebhtaih ins true tibns ! for 
calibrating the, VTVMi so take, accurate notes ori the 
calibrating prbbedure. Use the key words bh the over^ 
head transparency to aid in your riotetakirig. ! \ 

Using your notes and with the help of your lab partner^ 
calibrate the VTVM. 

d. "^Have your, partner change the cbntrbls 30 the meter 

ishot ^calibrated. Calibrate the meter with only the; 
help of your notes. 

Student ASSIGNMENT ; - / : , / 

Demonstrate to the instructor your _newly acquired skill of 
caliBrating the vacuum tube voltmeiter. / 



Extra Things That You Gam Do: 



Demonstrate your ability :to calibrate the VTVM to tne entire 
class. ,. . . . / ' 



V ACUUIUUBEJQ^ETER CALIBRATION • ' 
, Appendix 2 

Meter TERMiNdLOGY to be placed on chalkboard: 

RGA .raEb. WV77E VACUUM TUB^ 
mr ^ $75.09 

AbTERNATlNS CURRENT-0HMS JaCK (AC-QHMS) (BlUE) 

Direct Current JAeK lB£) (Red) 

Function Switch 
• .Ground Jack (Gns) (Black) 

"Meter Fa^e — 

Ohms Adjust 

Pointer Set . 

Range Switch 
, Zero Jiwust ^- 
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PIastery Of The Technical Glossary 



(Verbal Contmunication) 



Electronics Verbal/ Visual € 



I . 
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MASTERY QF THE TECHNICAL GLOSSARY 



Teacher Materials: 



1. Concepts of Technique; 



a. What SKitt will this technique teach? 
This technique will teach the skill of VERBAL COmUNICATION 

b. What student learning :.problein(s) pxpmp ted the development . 
of this technique? 

' The student often has trouble prohbuncihg. arid understarid- 
ihg the technical words associated with the area! of 
eleetrohics , . ' 1 



2. Teacher INSTRUCTIONS FOR the use of this technique: 



Obtain a language master machirie arid a supply of the cards 
used in the machirie. 



Record the follbwirig dri the card: 

a. Prdriburice the word 

b . Spell the word _ : : _ 

c. PrdridUrice the wdrd again (may not be possible if- the 
word is real Idng) 

Write the word on on e side of the larigiaage master card^^ 
and the definition of the word on the. opposi^ Keep 
the definit:ipn as^simple_as possible^ Cards aren't cheap. 
If you take the time to make a set of cards, do it once, 
not over and. over. " - 

Allow the student_ ample time to practice. When the sttaderit 
feels he/she has mastered t^ you can test them 

verbally or have themj^recor^ their answers on the language 
master ; . • •- •■ - .. ' *" | ^ 

Keep in mind that riot all of the words will rieed to be _ 
practiced on the machirie. See Appendix 1 o- a suggested \ . 
list o£ words from the Technical .Glossary' cover irig a uriit' 
ori MRTHBBS 0F fiRfJERATTRG. ELECTRICITY. 



TECHNICAL GLOSSARY 



MASTERY OF THE TECHNICAL GLO^SARY^ 



AGID: 



A strong chemical substance with corrosive 
properties. Vinegar is an ekample 6E a w§ik 
aeidi other common" acids are citric acid and 
sulfuric acid, .* / * * 



BATTERY: 



CELL: 



eHEMleAt 
EtEeTRieiTY: 



/- 

eOIB: 



I 



GENERATOR: 



PHOTOELEGTRIGITY: 



PIEZeEfcEGTRICiTY: 



PRIMARY GEtt: 



SEGONDARY GELL: 



Two or ^ mb^e** cells connected together ^ A battery- 
is an important source of DG electrical energy 
because it is self-contained arxd pbrtablei : 

A single voltaic unit which is made by ci2)Tnbining 
two dissimilar metals and ' an acid solution or 
electrolyte . ::: 

A source of ]3C electricity ^ which is .produced " 
by chemical reaction s A cell and' a battery 
are examples ot chemical ^el^ectrical devices. 

A hucnbef of turns of insulated wire usually 
wrapped in bircular form^ A^coil of wire is a 
necessary part of a generator. ^ ' ■ \. 

A device .us-ed tcr_ produce electricity by moving 
a coil bf_ wire /through a magnetic field, or by 

V fcee;pirig the coil s tat ibnary :ah3 moving the . 

\ magnetic field. ' - - ' 

^-^A source of -DG electricity ^ which is prbdiiced 
• .by- light energy. Photoelectrical devices are 
of three types: pho tpvol taic ^ phdtbcdriductiveV 
and photoemissive . Photovoltaic device's produce 
electricity directly from light. 

A Isource of el^ectricity which is produced when 
pressur e is api'plied to a. certain crystal material 
such as quar ti , Rochert salts, or barium titapate, 

A type of voltaic cel'l wfiicfi wiil_pro3uce 
electricity as soon as thechemicals are 
combined, and generally cannot be recharged. 

A cell 'which requires, charging before it will 
produce electricity, and. can be recharged many:, 
times . ■ " 



STATIG 
ELEGTRIGITY: 



A cbllecEibri of electrical charges (both positive^ 
and negative) at rest bri the surface bf ah ■ 
obiect. Static charges are produced bv friction. 



FIASTERY OF THE TEGHNiCAL pl^OSSARY " 



Student Materials: 



1. Student IN5TRUCTI0NS V ~ ' ^ / . ' ' 

a. , Pronounc'e the technical word written oh the language 
* .master card. 

b. Read the definition of the word written on the back of the 
card . ' * * ; . 

c. Run the language master card through tHe machine. Listen 
, to thq^correct pr onuncia tidh . ' ^ . * 

_ . o _ _ _ _ _ . _ ' ■■ _ 

d. ^ Run the card, through the machine ^again. i This time' checlc 

the spelling of the word you hear recorded against the 
writing on the card. 

e. Run the card until you have mastered the word. 

f . When you feel confident ask t-he ins'tructor- t-b check your 
progress. - 

g. You may be; quizzed =orally or you may. be asked to' record 
the words as you pronounce them to be checked later by* 
the instructor. ^ '. ' 



STUDENT ASSIGNMENT: 



Yo.ur assignmeht is to learti to pronduhce and understand the 
meaning of electronic words by using the language master 
machine. 



Extra Thin gs That You Ca n Do; V „ . 

Assist other students having vocabulary problems with the 
language master machine. , 



Demonstrating .teHiNE ^ Operations To The I n structor 

c ------ - - ■ - ■ ■ . - ■ - 

(Verbal Coimnunicatioti) 
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. DEHQNSTRATINS MAGHI NE dPERATIONS • 
to THE iN$TRyi:TOR 

Teacher Mater lAbS; 

~ - - "- ^ ■ » . 

1* GeNCEPTS OF Te chnique; - . 

a. What SkliiL will this technique teach? 

VERBAL- COlrtlGATIQN: This technique will assist the 
student in learning to verbally cotmnunicate with the 
teacher. 

,b. -What^ student learning pr651em(s) promoted the development 
of this technique? f u 

This technique was developed because of the inability of 
some .students to communicate with the' instructor. 

2. Teacher INSTRUCTIONS for the use qf this technique; 

a. Identify students' who have difficulty co^uiiicatine 
verbally with the instructor. * 

b. Assign the student to demonstrate to the teacher how 
to perform a basic operation on a machine (ex^iple: 
operating a drill press). 

■• c . Provide the s tudent with a "IIAGHISE SAFETY DEMONSTRATION" 
assignment card and set a date for the demonstration. ■ 

a. Review with the student the information needed and 
questions tb be asked by the -instructor. 



Provide the student with the needed resources (reading 
assignment, information sheet i etc.). . 

The student will complete the assignment by demonstrating 
and explaining verbally: to the teacher hpw to perform the 
assigned operation. 



3, Suggested Rei- Ateb Activiti es; . ' 

• ' • - ' i . ■ ' * • 

Students cart strengthen their ability to communicate 
__v erbally by. giving the same demonstration tb .hew students 
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or stuaents not performing the operation correctly, 



DMNSTR'At lNG MAGHINE ORERAtidNS 



T O THE INSTRUGTQR 



Stubent Materials:; 



1. ^ Student INSTRUCTIONS -; 

a. You will demonstrate to the teacher the safe use of: the 

: ' . ■ _(machine). 

b. The opera tipti you will perform is — 



c. - Use available reading materials in the classroom, from the 

library or from home . You will need to know vocabulary , 
safety rules and theoperatioh to be performed. ' 

d. An assignment card will be given to you^ by the _,ins true t 
Fill i^ but^and use it as a reference during yo\ir demon- 
siiratibn." The instructor will review the information on 
the ca^I'd prior to the demonstration. 

2. STUDENT ASSIGNMENT : • - 

a. Prior tq giving your demons tration to the -teacher, practice 
with one of your parerxts at hbnfe or one of the other 
electronics students. - 

b. The grade yoii receive will bfi based oti: 

1. Your ability to answer thes'e questions: 

a. What is the name of the machine yon are using,?. 

b. What Is the name of the operations ftp be^pe^^ 

c. What are the safety rules., f or ct^ifnfacRinei? ' 

2. Your ability to use the machine. 

3. Your ability to explain to the teacher what you are 
doing. * ' 

Extra Things THAT You Can Be ; 

a. You may want to show new students how tbuse the machine. 
* b. You maywant to assist students in the' class who are not 
using /the machine cbrrectly. 



Stubent Pase 1 . 

" " 7.2 



SAMPtE ^ASSIGNME NT CARB . 



'machine safety de monstration 



o 



Student 's name 



Period 



Date of Demonstration^ 
Ma ch i n e n ame 

Operation ^ 

Notes:^— - ' 




Repair Order 



(Verbal Cdranunicatiotr)'" 
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"REPAIR- eRDER" 



Ai Teacher Mater lAts: 



1. GoNCEPTs OF Technique: 



a. What SKILL will this technique teach? 

1. LISTENING for de tails relevant to interpreting a 



em ■ 

2. SELECTING, ANALYZING AND SYNTHESIZING details to , 
complete a required written report 

What sttident learning prbblem(s) prompted the develdpinent 
of this technique*?-' 

1. Students have difficulty listening for details • 

2.. Students have difficulty expressing themselves 

precisely/ - . _ ^ 

3. Students have difficulty developing a 1^ ^ 
thought necessary for trouble- shooting. 



2, Teacher INSTRUCTIONS for the ^ use of this TEiSHNiQUE: 

with the attached form. 



b. 



d, 
e. 



.4 



Send a student to the "customer 
Have the student lis ten to the " 



customer" describe the 



trouble with the item to xi 

Hav^ the student fill but las .much. of the form as. possible 

and return with the form arid the. item to be repaired. . 

■ ■ < ■ - fl . 

Now have the student write but or explain a trbuble- 
prbeec 



The student should then repair the item. 

Upon ; cbmpietion^ the item shouid undergq testing. Then 
have the student return the item with tHe bill. Have 
the finished "Repair Order" returned to -ydu for . grading. 
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3. Suggested Related AQTivitiESi 



a. Devise a supplement to the "Repair Order" so the student 
•is forced to pass on ; information to another student for • 
completion of the job, 

bi Uie a variety b£ pirinted. matetiali3 necessary to complete 
:.. the needed repairs. ; ^ 



REPAIR ORDER 



Student FIaterials: 



'ii Student INSTRUGPIQNS: 

■ i I ■■ 



a. 



tisten to tfie "customer 's'* 
to be repaired. 



complaint (s) about the item 



b . Fill. in_ the "Repair -Qrder" using: what information Is 
' available to you before repairs.. 

c. As you progress fill 'ih information such \aa^ 
complaint , ihe .plan fbr trouble-shooting, the actual re- 
pair, and. the date of ebmpletion. 

d: Complete the Invoice Repair Order. 

e. Deliver the repaired. iteSahd collect for material costs 
Turn in the "Repair Order" for grading*. 



2. 



Student ASSIGNMENT: 



Your "Repair Order" is found on StUDENT PagES 2 AND 3. 



3. 



;ExTR A Thi ngs That Ydu^ Can Do : 




/ Do research dri^the repaired. item. Use technical manuals , 
I consumer guides and/or. catalogues / • 




Student Page 1 
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REPAIR ORDER 



•■ ^_ J ,. ^ ■ . J. .. _ . • .• 

Customer name : — . ■ ^ , _ Date' 



Customer eoraplaint 



Plan for trouble- shooting 



X 



Actual repair needed- 



Cbmpletiori date_ 



Repaired, by 
Period ' -- 
Grade - 



STUDENT PASE 2 \ . ' . • _ : 

■ Vis. .. 8.3- 
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INVOICE 



REPAIR 0RBER ^ 

QUANTITY _ OF P ART " ^ EQST 



TOTAL 
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The FObLowiNG Industrial EDUGArrioN Basig SKitt. iNSiRUGTiONAb 
Techniques are available from: / 

VOICE (vocational OCGtlPATIONAL information ' CENTER 
FOR educators) . / : 

721 Capitol fkLL ./^ •.. 

SACRAMENTOy CALIFORNIA 95814 

"Learning TO READ AND WRITE Ti^^ 

"yARNING TO so I^TH THE AUTOMQTI/VE Way'V 

■'LEARI<-ING- TdJsfERBALLY & ViSUALLy/CoMMUNICATE f HE A uTyM OtlVE Way" 

"Learning to READ and WRITE the/ Woodworking Way" ... 
"Learning to do MATH the Woobwqr king Way" 

"Learning to Verbally S Visually Communicate the Woodworking Way" 

"Learning to READ and WRITE The JIetalworking Way" 
"Learning TO -DO MATH the Metalwor king Way" ' 
"Learning TO Verbally & Visually CdMMUNi gate the Metalworking Way" 

"Learning to READ and WRITE the Electronics Way" ' 

"Learning to do MATH the ELEC-rfeoNics Way" ' \ , 

"Learning to Verbally & VisUaiIlY Communjcate the Electronics Way" 

"Learning to READ and WRITE /The Drafting Way^: 
"Learning TO do MATH the Drafting Way" 

"Learning to Verbally & Visually Communicate the Drafting Way"- 



